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FIG. 2: Peakmap around the frequency of the HI pulsar3, with f0 = 108.8572 Hz, injected in Virgo VSR2 data. Time is since
the beginning of the run. The signal track is clearly visible, due to its very large amplitude.
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FIG. 3: Adaptive FH map around HI pulsar3, at frequency f0 = 108.8572 Hz. The reference time here is the middle of the
observation time.

Hz). From the figures we see that, for 1 yr observation
time, the minimum spin-down age in order to have only
the first spin-down parameter is 2100 yrs for TFFT= 1024
s and 1500 yrs for TFFT= 8192 s. Current analysis pro-
cedures includes only the first order spin-down.
The first order spin-down resolution can be generalized

as follows:

δḟ =
δf

TobsKḟ

(33)

allowing for an over-resolution factor Kḟ . The choice we
have done for the coarse step of the search is Kḟ = 1.
The use of an over-resolution factor for the spin-down
would in fact have a relevant impact on the computing
load (as the evaluation of the spin-down has to be done
by cycling on all the values). Besides this, the amplitude
digitalization loss is ∼ 3.6% for Kḟ = 1, small enough to
justify the choice we have done. Kḟ > 1 will be used in
the refined step.

Instead of fixing a value for τmin and then use
Eqs.(31,32) to compute the corresponding number of
spin-down values, we could fix the number of spin-down
value Nsd we want to search. The corresponding mini-

mum spin-down age would then be given by

τmin =
2fmax

Nsdδḟ
(34)

where fmax is the maximum frequency of the search
band.

C. Grid in the sky

The procedure to construct the sky grid is based on
what described in [20]. Let us consider two hypotheti-
cal sources, emitting a signal at the same frequency f0,
having the same ecliptic latitude β and a small angular
separation in the ecliptic longitude, γ. Due to the de-
tector motion, the separation between the two sources
can be seen as a time delay ∆t ≈ γ/Ωorb, where Ωorb

is the Earth orbital angular velocity (we are neglecting
the Earth rotation). The signals they emit are subject
to the Doppler effect, described by Eq.(11), so that the
frequency at the detector is

f(t) # f0

(

1 +
%v · n̂
c

)

≈ f0

(

1 +
ΩorbRorb cosβ sin(Ωorbt)

c

)

(35)


